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‘Nobby Cords’ Guaranteed 
Without Mileage Limit 


Mileage you get as a matter of course when 
you buy ‘Nobby Cord’ pneumatic truck tires. 
It is part of your purchase. Their performance 
is guaranteed. 





That is why there is no mileage limit in the 
‘Nobby Cord’ guarantee. 


Like all United States Tires—passenger car or truck— 
‘Nobby Cords’ are guaranteed to be free from imperfec- 
tions in materials and workmanship, with no limitation 
of mileage. 


But it is not mileage alone that counts. Nor is it the 
important savings in gas, oil, depreciation and repairs 
effected by these pioneer heavy-duty pneumatics. 


The continuous and uninterrupted use of your truck— 
greater speed on the road—more work—increased business, 
which ‘Nobby Cords’ make possible, show up big on the 
balance sheet. 


Any United States Tire Dealer will demonstrate how the 
use of ‘Nobby Cords’ will get this result in your truck service. 


United States Tire Company 


United States Tires 
are Good Tires 
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Firestone 
Engineering 
& America’s 
Truck Tonnage 











Providing the right truck tire for every road and 
load has been a Firestone responsibility since the first 
truck was built 


Good roads have been slow to come—but truck- 
ing has gone forward regardless. 


Firestone, keeping pace with the trucking in- 
dustry, has solved problem after problem, until trucks 
are hauling the great bulk of America’s tonnage and are 
strong allies of the railroads in inter-city traffic. 


Firestone engineers designed the first truck tire, 
and from that day to this the history of truck tire prog- 
ress is Firestone history. 


As the truck builders advanced they found 
Firestone ready, not only with the right tire but the 
right rim. 


Firestone introduced the channeltype 
of tire, the removable type, the cup cushion 
type, the giant type, the grooved tread type 


Firestone was first to build a complete 
line of truck tires—a type suited to every 
road, load and condition of service. 


Firestone was first toestablish adequate 
service dealers everywhere; over 600 now 
serving every trucking center in America. 











Firestone was first with a practical, efficient 
giant cord tire equipment, including demountable rims. 


And Firestone is the only manufacturer that 
makes the tire and the rim complete. 


Firestone engineers were ready, too, for the 
problem of quick changes for the giant pneumatic tire. 


Here they went beyond the tire and rim and 
designed a feature of wheel construction for truck 
makers, also a spare tire carrier device that makes 
one man able to change tires easily regardless of 
weight. 


These examples of Firestone Engineering ex- 
plain the success of the “Ship by Truck’’ movement. 


And Firestone Ship by Truck Bureaus 
in all trucking centers are giving daily aid 
to truck operators of all classes. 


Today over half the truck tonnage 
of America is carried on Firestone Tires. 


This is the reward of sound engi- 
neering; tires, tubes and rims of commer- 
cial perfection; service that is intelligent, 
adequate and on the spot. 


Firestone 


Most Miles 
per Dollar 
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50% of Orders are Re-orders oN 
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B ies as strong and powerfal as they look— 
MACK Trucks do the hardest kind of work 
and stand up under it. © That is the real measure 
of their worth. : 


nhegr That explains wy fifty i cent of the constantly increasing 
= MACK output is bought by people who already own from 1 to 
ne 500 MACK Trucks, 


It will be to your adyantage to examiue the details of well bal- 
anced design, perfect construction and flawless workmanship 
that combine to make MACK Trucks the deliberate choice of 
shippers, contractors and transportation experts. 








Capacities 1% to 7% tons—trailers to 15 tons. Catalog on request. 


| INTERNATIONAL MOTOR COMPANY, NEW YORK 





PERFORMANCE COUNTS 
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A WORD ABO0UT THIS 


THE SCIENTIFIC AMERICAN comes to its public this week 
in a condition greatly resembling that of the gentleman 
who finds his clothes mysteriously missing after taking 
a dip in the river, and who is forced by this calamity 
to pursue his homeward way clad in a barrele There has 
been a serious question whether it would be possible to 
get out the issue at alle 

As our readers have undoubtedly been informed by the 
daily papers, there exists a combined strike and locke 
out of the New York local unions of pressmen, feeders, 
paper-handjers, etc. This has been brought on mainly 
by the failure of these unions in the past to live up 
to their contracts, and their announced intention of 
refusing to embody their present demanis in the form of 
a contract - intending, frankly, to make further exor- 
bitant demands whenever occasion offers, and to back up 
such demands by a peremptory walk-oute The attitude 
of these local unions has been so wholly irresponsible 
that their internationals have repudiated and expelled 
them; nevertheless they are supported in their presént 
stand by concerted “vacations” on the part of the en- 
tire membership of certain other printing-trade localse 

The situation is further complicated by the fact that 
existing arbitration agreements expired on October lste 
Hence there is nothing outside financial pressure to 
prevent both sides from holding out indefinitely. The 
employing printers say they cannot pay the increase of 
$14 per week demanded by all the men who have gone out, 
and that they will remain idle indefinitely rather than 
attempt to do so; while the men are equally determined 
to stay out until they get this increase, with the 44— 
hour week. Both sides seem to mean business, and there 
is every appearance of an elegant knock-down-and-drag- 
out fight, with the publishers - those that have their 
own plants as well as those that have not - playing the 
role of innocent bystandor. 

The upshot of it all is that outside the daily papers 
Which are not affected, there is practically no print- 
ing being done in New Yorke It is not merely that the 
pressrooms are idle; nobody can get any type set unless 
he yields to the demands of the pressmen and their sup- 
porters - but if he does so yield, the electrotypers 
will refuse to make plates for him, for they stand on 
the other side of the fence, in support of the interna- 
tionals: So effective is this deadlock that almost 
all the publications that are manufactured in the mete 
Topolis have very frankly conceded without a struggle 
that publication is out of the question until agreement 
of some sort is effected; and, beginning with issues 
of October 4th., one after another of our contemporar- 
ies has relapsed into a state of hibernation, The SCI- 

-ENTIFIC AMERICAN, however, has never missed an issue in 
its 74 years, and we do not propose to miss one now if 
there is anything we can do to prevent it. We made up 
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our minds when the present difficulty was first threat- 
ened that we would not suspend publication until we had 
exhausted every remedye Our preparedness enabled us to 
get out from one to three normally printed issues after 
other papers had had to throw up the sponge; ani now we 
can no longer print, we are ready with a new resources 

The composition of the present issue tells its story; 
but it may not be out of place for us also to speak for 
ite The copy has been prepared by the editors on their 
trusty typewriters; and from this copy, photographic 
transfers have been made on a lithographic stone. Since 
the strike does not affect the lithographic pressmen,it 
has been possible to get out the issue on this unique 
basis. For some time our covers have been produced by 
the lithographic »rocess in question, and frequent use 
has been made of it in preparing advertising booklets, 
eto.; but we believe that this is the first time it has 
ever been used in this manner, to pruduce the inside of 
an ordinary magazine, without color. It will be under 
stood that in this process the entire page becomes in 
effect a single illustration, the type matter being re- 
produced from the typewritten original just as are the 
half-tones from the original photographs. 

Of course the wider spacing of the letters, and even 
more of the lines, makes it possible for us to get, in 
a given space, only about half as much matter in this 
arrangement as ordinarily. In order to make the iasue 
a fairly representative one, therefore, we have been 
forced to edit it very severely, cutting down some of 
the articles to a fraction of their original compass. 
So this issue is rather a capsule one, with the matter 
presented in highly predigested forme 

We are well pleased with the ingenuity and the per- 
sistence that have enabled us to publish when so many 
of our contemporaries are silente Doubtless too,many 
of our subscribers will want to preserve the present 
issue as a souvenir of a state of affairs that never 
was met before and may never be again,g The issue will 
by all means constitute a curiosity of the printing 
trades, and one which should be of some value in the 
future. To give it even more standing in this direo- 
tion than it otherwise would have, we present the edi- 
torial page in direct reproduction of the original 
long-hand manuscript in which it was prepared, with 
especial attention to the width of the column, by the 
senior member of the staff. 

We expect to publish in the present form until the 
return of normal conditions, when we shall go back to 
our regular dress, none the worse, we hope, for the pe- 
riod of masquerade. In the meantime, we can only ex- 
press our regrets for any shortcomings of the present 
issue, and our sincere wish that our subscribers get as 
much fun out of reading it as we got out of ite prepa- 
ratione 
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Astronomy 


SPECTRUM OF NOVA AQUILAE. - The nova 
of July 1918, according to Reve A. Le 
Courtie in the Monthly Notices of the 
R. A. Se, has a triple spectrum Evi- 
gence shows that besides a stationary 
spectrum, there is one indicating a 
line-of-sight recession of 1160 kilo} 
meters per second, end a similar one 
indicating an approach at the rate of 
1340 kilometers per second, 


MOTIONS OF NEBULAE AMD CLUSTERS. - 
One of the many interesting facts to 
which recent studies at Mount Wilson 
bring attention is, that the brighter 
spiral nebulae as a class are reced- 
ing from the sun and from the galac- 
tic planée The reverse is true of 
most globular star clusters. These 
enormous stellar systems, as a class, 
are apparently approaching the sun at 
the rate of more than 100 kilometers 
per second. They now lie outside the 
vast system of stars to which our sun 
belongs, but appear destined to fall 
into this system. 


THICKNESS OF SATURN'S RINGS. = Save 
for certain condensations at two pla- 
ces, the rings of Saturn, when turned 
edgewise to the earth, are beyond the 
reach of all except the very larzest 
telescopes and of doubtful visibility 
in these. It is therefore evident 
that the thickness of these rings, at 
their effective albedo, is too small 
to render them visible as bright lin- 
ear objectse Mr. Louis Bell cites 
severa} experiments on the limits of 
Visibility of lines, which tend to 
prove that the main body of the rings 
cannot be thicker than 15 kilometers 
(9 miles). The condensations prohab- 
ly consist of exceedingly tenuous 


matter, visible only at exceeding ob- 


THE BLINK MICROSCOPE. = The utility 
of this instrument as a means of de- 
tecting proper motions of stars, to 
Which we have previously called the 
attention of our readers, is further 
discussed by Innes in Scientia. In 
comparing, with this means, plates 
taken 25 years apart, the smallest 
Proper motion that can be detected is 
1} second for the interval, or 5 sec- 
onds per centurye According to Innes 
there are about three such stars over 
each square degree on an average, or 
120,000 in the entire sky. It is es- 
timated that the number of stars with 
Sensible proper motions will increase 
With the square of the time interval 
Considered. Accordingly, when plates 
taken et a century's interval are a- 
Vailable, it should be possible to 
detect the proper motions of some two 
million separate stars. 
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Automobile 


TEST TIRES FREQUENTLY. - When test- 
ing the air pressure in your tires, 
do not overlook the spares,which are 
often neglected. It is very aggra- 
vating to have a puncture, amd find 
that the spare is flat; and it is 
far easier to inflate it with’ power 
compressor and air hose than by hand 
pump on the roade 


SIDE PLATES FOR WHEELS. = The disk 
wheels recently offered to motorists 
are becoming more and more popular, 
so a recently developed accessory is 
a pair of light sheet-metal disks to 
be applied to the ordinary wood-and- 
wire spoked wheel to enclose it and 
give the appearance of the disked 
wheel. While this does not add app- 
reciably to the strength of the sup- 
port afforded the axle, it does give 
the advantage of thorough enclosure 
that facilitates cleaning. 


CARBURETOR AIR CLEANER. - All good 
agricultural tractors are now fitted 
with air washers and cleaners to as- 
sure that no grit shall get into the 
cylinders through the carburetor. As 
a consequence of this, there is some 
interest in similar applications to 
trucks and passenger cars as well, 
especially when these are operated 
over dirt, gravel or macadam roadse 
Some of the cleaners operate on the 
centrifugal principle, others are of 
the water-washer typéee The former 
is the more compact and will indubi- 
tably be employed on the lighter va- 
rieties of conveyancee This gives 
a very effective way of separating 
road dust from the air before it can 
get to the carburetore 


ACCESSORY LEAGUES. - The motorist 
should be warned against solicitors 
who are endesvoring to get subscrip- 
tions to or memberships in associa- 
tions or leagues of various preten-~ 
sions which purport to give members 
exceptional bargains in supplies for 
the motor care As a rule the annual 
fee is small but the service extend- 
ed by the pirates preying on legiti- 
mate commerce is so much smaller that 
no matter how low the charge for ad- 
mission to their organization, it is 
an expensive investment. Catalogs 
are issued listing standard supplies 
at low figures, as a bait, but when 
these are ordered substitutes of in- 
ferior grade are usually supplied on 
the ground that the reguler thing is 
"out of stock." This, however, will 
be found to be the normal condition; 
and the motorist will save money and 
trouble in the end by ordering from 
reputable firms that count the good 
will of the buying public an asset. 
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Aeronautical 


PARIS AERO SHOW. - The arrangements 
are now well forward for the sixth 
Paris Aero Show, which is to be held 
from December 19th, 1919, to January 
4th, 1920, in the Grand Palais, It 
will be under the auspices of the 
Chambre Syndiceale des Induetries Ae- 
roneutiquee 


NO HUNTING FROM THE SKIES, =~ In the 
report of the Departmental Committee 
which has been considering the pro- 
tection of wild birds in Great Brit- 
ain, it is pointed out that a novel 
danger to bird life has been intro- 
duced, in shooting and bombing from 
aircraft. The Committee recomnend 
that the use of aircraft against the 
wild birds be prohibited, 


SILENT AIRPLANES. - Information om- 
anating ultimately from Zurich is to 
the effect that several big German 
works, including Krupps, of Essen, 
are carrying out experimonts in the 
most profound secrecy, with a novel 
aviation motor, much superior to all 
designs heretofore known. It is re- 
ported that they have constructed a 
gas turbine, one of the main advan- 
tages of which would be to give al- 
most noiseless flight. Giant air- 
planes capable of carrying 64 people 
are stated to have been built with 
the motor in questions 


ZEPPELIN AIR SERVICE. - Successful 
trial flights are reported as having 
been made by a great Zeppelin, driv- 
en by seven motors and able to carry 
100 passengers, in addition to the 
crew. A berlin source states that 
this is intended to be the first gun 
in a reguler airship service by a 
German company, connecting Stockholm 
and Copenhagen with Berlin, the maj-~- 
or object being the assumption of ® 
leading position in Scandinavian ef- 
fairs, as against British and French 
rivals. 


BUSINESS USE OF PLANES. - A London 
journal is trying to show the vitel 
everyday needs of business that may 
be met by use of the airplane, and 
has sent a representative on a fly- 
ing trip over the British industri- 
al areas. As he goes on a commerce 
ial mission andi will visit leading 
local firms wherever he lands, his 
underteking is expected to prove be- 
yond doubt that the airplane is of 
immediate utility for getting busi- 
ness and of great advantage in ex- 
tending and accelerating the travels 
of salesmen and others. It is said 
that this bold plan will appeal very 
strongly to British industrial and 
trading interests. 
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NEW ELECTRIC VEHICLE THAT WEIGHS 1000 POUNDS AND POSSESSES MANY UNIQUE FEATURES, AND THE REAR AXLE OF THE CAR 
A FRESH DEAL FOR THE ELECTRIC 


CAR 


GETTING MORE MILES OUT OF A GALLON OF GASOLINE 


An ornate chariot travelling at the 
leisurely pace of 15 miles per hour; 
a storage battery that runs the car 
for only 55 miles, after which it is 
neceséary to recharge it; low mile- 
age at high cost; a heap of trouble 
in the form of batteries that met 
be watched and nursed lest they get 
diecharged below the safe point or 
run out of water; a car that, so to 
spesk,-is chained to one's immediate 
locality because of the recharging 
problem - that, in brief, is the av- 
erage man’s idea of the electric can 
It is difficult to argue to the con- 
trary; for the average man knows the 
electio car of bygone days only, and 
insists on comparing this with the 
gasoline car of 1919. 

So the average man is asked to con- 
sider these points: A car that makes 
25 miles an hour and even more; a 
car that can go anywhere, because it 
carries its own recharging plant; a 
car that generates current whenever 
it, coasts downhill; 
a car that carries 
improved storage 
batteries, requir- 
ing the minimum of 
care; a car where- 
in the motor and 
transmission mem- 
bers, forming one 
unit, can be taken 
off in one block 
for inspection,re- 
pair, or even re- 
placement. These 


MOTOR OF THE 
features are all 
to be found in the 
latest electric car - one which seems 
likely to give the electric car a new 


jeal in the automobile GAM. 

The car in question has been devel-. 
ped over a period of many years by 
carry E. Dey of Jersey City, and has 
the hearty endorsement of Dr. Charles 


on 


P. Stoinmetz, the well-known electri- 





cal engineere The most revolutionary 
feature of Mre Dey'’s car is the motor 
in which both armature and field mage 
net are rotatable, one element being 
connected to one driving wheel by way 
of a pair of reduction gears, while 
the other element connects with the 
other whee] in similar mmner. It is 
in this way that the designer dispen- 
ses with differential gears; the mo- 
tor with its independent rotation of 
parts makes a perfect substitute. In 
addition to saving the expense and 
weight of a differential gear, this 
construction cuts the number of parts 
and increases the capacity of the mo- 
tor 100 per cent for a given gear re- 
ductione This reduces the weight 50 
per cent for a given power, and also 
increases the electric efficiency. 
The size of the motor is still furth- 
er reduced by turning it inside out, 
as it were; that is to say, the arma- 
ture, in the form of a Grams ring, 
encloses the field magnet, permitting 


ELECTRIC CAR, SHOWING EXTERIOR AND INTERIOR DETAILS 


the latter to have six poles all en- 
ergized from one field coil. This 
field is of a design ideal for effi- 
ciency and light weight, its weight, 
including shaft, totalling but 194 
pounds. Its iron portion is well ad- 
apted to drop forging and sasy mach- 
ining. The totel weight of the motor 








which has a capacity equal to the ore 
dinary automobile motors of 150 or 
more pounds, is only 50 pounds. 

The motor is mounted at the center, 
and on the center line of the axle. 
An eccentric of 7/32 throw is mounted 
on the outer end of cach shaft; an in 
ternal gear is supported by and ro- 
tates on the field-shaft eccentric, 

a roller bearing taking care of the 
friction; an external gear, mounted, 
concentric with the shaft and keyed 
fast to the stationary housing, ° 
meshes with the internal gear; the 
latter connects, by means of a flex, 
ible jointed shaft, with the wheel 
hube This last connection is prace 
tically a floating axle. 

It will be noted that but one of the 
gears is rotatable, the other being 
held absolutely rigide At the armi- 
ture end the construction differs by 
mounting the extarnal gear, in place 
of the internal one, upon the eccen- 
tric, and keying the internal one to 

__.____—, the housinge. From 
this point the cone 
struction is in du¢ 
plicate of the end 
described. 

When the internal 
gear isthe rotative 
element, as at the 
field-shaft end, the 
direction of rota- 
tion remains unal- 
tered. between the 
motor and the wheel 
With the external 
gear rotating, a8 
at the armature end 
the cirection is reversed. Tne oppos- 
ing directions of the armature and 
the field are thus rectified without 
recourse to any intermediate gearse 
This gearing, although somewhat dif- 
ficult to understand for the uniniti- 
ated, is extremely simple in operae 
tion and cheap to manufactures 
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internal gears are 34 inches, pitch 
diameter, and the external type are 
3 1/166 These givea reduction ra- 
tio of 7% to le On first considera- 
tion one might think that these gears 
would be too small to be serviceable; 
but because the two are so nearly of 
the same diameter, with one inside 
the other, there are at all times a 
lerge number of teeth in mesh, thus 
dividing the stress, rolling together 
without rubbing ac- 
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latter stands in a high resistance or 
the off position. 

The steering wheel is hinged to per- 
mit of tilting wneh entering the care 
The post is inclined at an angle of 
30 degrees from the horizontal, giv- 
ing the car a racy appearance. All 
this is mentioned here to convey some 
impression of the lines of this car, 
differing so materially from the bul- 
ky effect of most electrics. 


419 


in getting it at the expense of saf- 
ety or travelling radius, his idea 
being that 50 per cent of the total 
weight should be charged to the bat- 
terye This would provide power in 
excess of 100 miles per charge. On 
this basis, for every pound's weight 
saved in the car an additional pound 
will be saved in the battery; thus 
one pound saved is truly two pounds 
earned. The total weight of tie rear 
axle, which would 





tion, providing a 
strong tooth form, 
and running with 
absolute cuiet. 

The efficiency of 
this arrangement is 
gaid to be highe 
Caps covering the —* 
gears hold the pow- 


er plant in place, _zallt, > 


while an aluminum 

cap covers the mo- 
tor. These caps are 
held in place by a 
pair of taper rings 





include practical~ 
ly the entire pow- 
er plant, is app- 
roximately 100 

poundse The air 
springs save sixty 
poundse The wood 








frame accounts for 
50 pormds or more 





of weignt saved; 
and these are but 
a few of the many 
weight economies 
that are effected 
throughout the de- 








that can be removed 
in less time than 
would normally be 
consumed in remov- 
ing a single bolt. In this fashion 
the entire outfit can be dismantled 
in about two minutes. This car my 
well be called: the "nutless" car, as 
remarkably few of these are used in 
its construction. As the current is 
taken to the motor through sliprings 
there is no necessity for disconnec- 
ting any wires when removing it. In 
pase of an accident to the parts, a- 
nother motor or gearing can be got 
at the service station, and exchange 
effected in a few minutes. 

The first car built by Mr. Dey was 
equipped with hand-operated control, 
in connection with a steering wheel. 
It was found, however, upon testing 
this arrangement in heavy traffic to 
be an undesirable combination;for in 
am emergency both hands are required 
on this wheel and in addition there 
is a time element involved in shift- 
ing the hand from wheel to control 
lever, In the latest design the op- 
eration of the control is similar to 
that met on a gas car. For speed 
variation a foot lever acts in the 
same way as a Clutch, with the added 
feature that pressure beyond that to 
cut the current off impels the motor 
to act as a brake, while extreme use 
of the foot power applies the mech- 
anical brake to the driving wheels. 
In addition there is an emergency 
brake. An accelerator pedal raises 
the speed to 30 miles by weakening 
the field, A third pedal gives for- 
werd, reverse and neutral. This is 
80 interlocked with the speed pedal 
“hat it can be moved only when the 


SECTION THROUGH MOTOR AND TRANSMISSION SYSTEM ON THE REAR AXLE 


OF THE NEW ELECTRIC CAR 


Coming to the chassis, we find this 
made of wood with truss rods beneath. 
The battery is carried underneath the 
floor, and attached to the truss-rod 
posts. This leaves the body entire- 
ly free of encumbrances, and permits 
it to be utilized entirely for pas- 
sengers and luggage. It also avoids 
the troubles, due to acid spray and. 
spilled electrolyte, so common to the 
usual electric. The method os sus- 
pension is such that the battery can 
be readily lowered to the floor of 
the garage, while by lifting a trap 
door in the floor of the car, it is 
easily accessible for adding water. 
The location of the weight thus ob- 
tained is ideal from the standpoint 
of low power consumption, comfortable 
riding and safetye 

A radical departure has been made in 
the spring suspension, as air springs 
have been substituted for the ellip- 
tical typee These are the same in 
principle as those employed for many 
years on the cushion-frame bicycle. 
The construction is similar to that 
of a tire pump, with the addition of 
a helical spring inside the cylinder. 
The spring takes care of the static 
load, while the air takes up all the 
shockse A small air leak does no in- 
jury, for the spring will bring the 
load back to its normal position and 
the air will return, in the same way 
it went out. Above the piston there 
remains a space in the cylinder where 
air is compressed on the rebound. 

While Mr. Dey is a strong advocate 
of light weight, he does not believe 


sign of this super- 
electric care 

Mr. Dey has large 
ly increased the 
scope of his car by designing 4 por- 
table charging plant, weighing ap- 
proximately 100 pounds, to be car~- 
ried under the bonnet of the care It 
consists of a light 3-horse-power 
air-cooled gasoline engine -connected 
to a special dynamo. It will charge 
the battery at any time, whether the 
car be running or standing, at a 
rate equal to the normal consumption 


.of the driving motor, which experi~ 


ence has shown to be two horse~-power 
This plant causes a net saving in 
the weight of the car of more than 
100 pounds, due to the fact that one 
half the battery can be dispensed 
with, a 50-mile battery radius then 
being sufficient. If desired the 
plant may be removed from the car to 
be used as a stationary unit for re-~ 
charging, as well as for charging a 
separate battery for house-lighting, 
etce It is a simple matter to place 
the power plant in the car against a 
long tripe The smaller battery re- 
quired will largely cancel the addi- 
tional cost of the charging plante 
According to Mr. Dey there will be a 
large saving in gasoline expense as 
compared with the gasoline car, since 
in the electric car as here developed 
the engine is continuously operated 
at the maximm-efficiency load. Gas- 
Oline cars are admittedly wasteful, 
because their average load hardly ex- 
ceeds one-tenth of their engine rat- 
inge From cereful calculations, Mr. 
Dey estimates a saving of 50 per cent 
in fuel mileage, using his gasoline- 
electric systems 
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PRESERVING WITHOUT SUG 
A STUDY OF THR ANTISEPTIC PROPERTIES OF 


since the civilized portion 
of mankind abandoned a nomadic life 
and settled down to raising crops, 
the effort has been made to preserve 
some part of those crops for use dur- 
ing the bitter months when the earth 
is iron and the sky is brass. Methods 
>f preserving fruits and vegetables 
fall into certain definite classes. 
They have boen dried by the heat of 
the sun, by artificial heat, and in 
modern times by evaporation in a va- 
cuum. They have been frozen, or else 
preserved in cold storage, the lat- 
ter method being considered at pres- 
ent not an unmixed blessing, because 
of the artful aid it lends to the de- 
signing profiteer. Finally, a large 
variety of antiseptics have been en- 
ployed, those most widely used being 
salt, sugar, and alcohol. something 
nore than a century ago various men 
>f science advanced the theory that 
the essential cause in the altera- 
tion of plant and animal tissues was 
contact with air or with the oxygen 
contained in the air, and a number 
of patents for preserving food based 


upon this idea were taken out, in 


fact, both in France and in England. 

It was not until the brilliant re- 
searches of Pasteur demonstrated the 
existence of microbes throughout the 


realm of nature, that it was realized 


that these constitute the true cause 
of fermentation and decay, and that 
the exclusion of the air was effect- 
ive merely because it involves the 
suppression of these germs. Empiri- 
cally, however, this method of pre- 
serving fruits and vegetables by 
keeping them from contact with the 
sir, has been practised in various 
places with a considerable degree of 
success. Thus it has long been the 
habit in Italy to conserve tomatoes 
by placing them in vessels filled 
with water upon which a layer of oil 
is floated, and, similarly, green 
beans have been "put up" in France 


by placing them after washing in jars 


filled with water and then sealed 
hermetically. 

The serious shortage of sugar dur- 
ing the war -- since the most usual 
method of preserving fruit consists 


in the combination of heat and sugar 


-- suggested to a French savant, M. 
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Gabriel Bertrand, the desirability 
of making a detailed study of such 
sugarless methods with the object 
of determining their reliability and 
the scientific basis of their oper- 
ation. The results he obtained con. 
bined both scientific interest and 
enormous practical value, proving 
as they do that it is possible to 
preserve various fruits in perfect 
condition from six months to a year 
in cold water alone, without the ad- 
dition of either sugar, alcohol, or 
any other antiseptic agent. 

The fruits experimented with in- 
cluded cherries, raspberries, red 
and white gooseberries, plums, quin- 
ces and apricots, the latter being 
sliced as well as whole. Tests were 
made with spring water both boiled 
and unboiled, and with distilled 
water, various systems of sealing 
the jars being employed. M.Bertrand 
made his experiments in July and 
August of 1918, and forty-two jars 
of fruit were prepared, the jars 
being the ordinary ones obtained 
commerciallye 


(Comtinued on page ys.) 
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THE metal tungsten was discovered 
in 1781 by Scheele. It melts at 
about 3000 deg. Centigrade and has a 
specific weight of about 18. On ac- 
count of its high melting point it 
has not been fused with any success, 
but is ordinarily produced only in 
the form of a powder. In this form 
it is employed to form tool-steel 
nlloys of extreme hardness and ten- 
per. 

- The valuable properties possessed 
by metallic tungsten can be observ- 
ed in the small particles obtained 
in the laboratory. It has been gen- 
erally realized that an extensive 
and profitable industry might be de- 
veloped were it possible to produce 
the metal in a regularly fused con- 
dition, and to bring it by casting, 
forging, or pressing into conven- 
ient forms. The great chemical and 
electrical firms, especially in Ger- 
many, have spared neither trouble 
nor expense in attacking this pro- 
blem; but for more than a decade 
these were without success. 

Up to the year 1912 all that was 
accomplished was the formation from 
powdered tungsten of rods by means 
of hich pressure; these were then 


THE FUSION OF TUNG 


GERMAN PROCESS FOR WORKING THE 
further consolidated through the par- 
tial fusion at as extreme a temper- 
ature as possible. From this mater- 
ial the well-knowm tungsten wire for 
electric lamps was made. Since these 
wires are thus not of pure fused 
tungsten, however, we cannot feel 
that the valuable properties of the 
metal are fully employed therein. 

During the years 1911-13 Hugo Loh- 
man, a Berlin engineer, attacked the 
problem anew; and, according to a 
long statement bearing his signature 
in Elektrochemische Zeitschrift for 
February-March, he succeeded in fus- 
ing and casting metallic tungsten; 
so that it is now possible to employ 
this metal for a wide variety of 
purposes. Some of these he enumer- 
ates. 

Tungsten in the form of the car- 
bide has an extraordinary hardness, 
no less than 9.8 on the Moss scale 
wherein the hardness of the diamond 
is represented by 10. It is suffi- 
ciently well known that many million 
marks worth of diamonds are sold 
yearly for industrial purposes; they 
are employed in manufacturing tools 
of all sorts, such as wire-drawing 
dies; as grinders for auger points, 


STEN 


CBSTINATE METAL 


aeep borers and stone saws; in the 
form of dust as aids to these oper- 
ations; as glass-cutters, etc. Herr 
Lohman considers that tungsten car- 
bite is destined entirely to supplant 
the diamond in such applications. 
Even today it is extensively used in 
place of the diamond in wire-drawing 
dies; and in other cases the mam- 
facture of the carbide and its sub- 
stitution for the diamond is an ace 
complished fact. During the war he 
suggests that Germany found its use 
a decided relief from the shortage 
of rough diamonds. The processes in- 
volved are protected by a number of 
German patents issued or applied for 
at the present writing. 

Fused tungsten can be cast in the 
form of pipes, crucibles, or any 
shape desired. it is very resistant 
to acid, not being attacked even by 
boiling aqua regia, which quickly 
dissolves ail Ps "noble" metals, in- 
cluding gold, silver and platinum 
As a consequence the manufacture of 
acid-proof vessels for chemical pure 
poses ought to find a very wide mar- 
ket. The high melting point also sug 
gests the employment of tungsten in 

(Continued on page 477) 
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THE GAS MASK IN INDUSTRY 


THE BUREAU OF KINSS TELLS WHAT IT WILL DO AND WHAT IT WIJL NOT DO 


During the war — | ie = —______ so been numer- 
upward of three 2 4 ‘ . ee . dam ‘ rt; ale - ous ingquirics 
peo : ahs ce from workmen 
can solciers and employers 
a or as regarding the 

e use of army gas 
masks and shown masks for pro 
that they would tection ageinst 
give oe various organic 
protection from vapors. Trial 
all the poison- has proven the 
ous gases used mask useful in 
inwerfaree Of those cases in 
these soldiers, which the fluid 
most have now did not have 
returned from excessively high 
overseas and vapor pressurée 
resumed their Successful test 
former civilian was made by the 


occupations. ee aa ; ee workers at a 
THE BUREAU OF MINES TELLS WHAT IT WILL DO AND WHAT IT WILL NOT vO by-product coke 




















Having become 
familiar with the life-saving quali- ous chemical operations, and, more plant, in entering a large benzol 
ties of the gas-mask, they are now especially, in cleaning out «and ree washer immediately after it had been 
demanding »rotection, in the indus- pairing towers, tanks and chambers emptiede Workers in rubber facto- 
tries in which they are at present in which have accumulated sediments ries have used the mask with effect 
engaged, against toxic and suffoca- or sludges emitting irritating and against such volatile solvents as 
ting gases similar to those they toxic fumese carbon disulfide, carbon tetrachlor- 
had to contend with during the per- Examples of such uses are in clean- ide, and sulfur chloride. Many uses 
iod of service at the fronte In out the Gay-Lussac towers, niterpots of this nature could be cited. 
other words, they want their gas and chembers of sulfuric acid plants But the iargest demand so far for 
masks backe Good protection, it has been found, army gas masks has arisen from city 
To mect this demand Uncle Sam has is also given workmen by the masks fire departments. The need of a 
established a gas-mask department against the oxides of nitrogen and simple smoke-filter has been a long- 
at the Pittsburgh Experinent Sta- sulfur dioxide, and they have proven felt one in fighting firese Many 
tion of the Bureau of Minese Exper=- very useful in pyrite smelting and experiments have shown that the gas 
iments in the industries by members roasting operationse A large indus- mask is an effective smoke protector. 
of this station have most conclu- trial demand for the gas masks has Unfortunately it is not operative a- 
sively shown that the requests of emanated from the workers in plants gainst the carbon monoxide met some- 


the soldiers are sensiblee The army using chlorine and chloride of lime, times in firese On the whole, how- 
gas mask has been proved to have a as for example factories using blea- ever, it has been shown very useful 


very Wide application in protecting ching material, pulp and paper face for protection from smoke and chemi- 
workmen t'rom the noxious gases and tories, chlorination operations and cal fumes aloneée 
fumes that are given off in dangere water purifications. There have al- (continued on page “26. ) 












TURNING GAS MASKS TO INDUSTRIAL 
USES: 

: In handling nitric acid. ———~ 

Center: In mine rescues work, Right 

As a protection from turpentine MA 


fumes and paint spray. 
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A REPRESENTATIVE GROUP OF OAK LEAVES OF 

From left to right, they are: Red Oak, bristle-tipped with lobed margin; Rock Chestnut Oak, devoid of 

bristles and with crenate dentate margins; Black-Jack Oak, bristle-tipped with lobed margin; White Oak, 
without bristles, but with lobed margin 


THE STORY OF THE BARTRAM OAK 
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DIFFERENT TYPES 
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LITTLE EXACT EAPERIMENTAL SCIENCE SOLVED A PROBLEM OF LONG STANDING 


By Dre Arthur Hollick, New york Botanical cCardens 


The osk trees of the world, regarde 
ed as a botanical aggregate, include 
some 200 species, with distribution 
throughout the northern hemisphere, 
about 50 being native to the Americ- 
an continente They vary greatly in 
leaf character, some being broad and 
lobed, others toothed or crenate and 
the rest narrow with entire marginse 
Biologically, the gemw may be sepa- 
rated into two well defined groups, 
those perfecting their acorns in the 
eutumn of the year wherein they are 
fertilized, and those which do not 
de this untila  ;— 
year later. In- 
cidentally, the 
lobes, tips and 
teeth of leaves 
in the latter 





intermediate in their characters be- 
tween those of the two parent spe- 
cies; ami these forms have been the 
cause of many discussions and dif- 
ferences of opinion in regard to 
whether they are actually hybrids, 
or varieties of recognized species, 
or even species distinct in them- 
selvese 

Some time prior to 1750 a single 
tree of the above controversial pos- 
sibilities attracted the attention 
of botanists and other observers of 
natural phenomena. it was growing 


on the bank of the Schuylkill River, 
upon the farm of John Bartram, at 
Kingsessing, now included within the 
city of Philadelphia. Those who had 
seen it failed to identify it with 
any known species, or so we may in- 
fer from a letter to Bartran, writ- 
ten by the English botanist Peter 
Collinson, asking for acorns in ore 
der that he might attempt to dupli- 
cate the strange tree in his garden 
So far as published records show, 
this was the only tree of its kind 
that was known at the time, or for & 





hundred years 
subsequentlye 
Nor is there 
any record that 
it was identi- 
fied, named, a 


-roup terninate described by 
in slender tri- | of the bote 
stles, whereas po Bod of the 
the ieaves of eighteenth cen- 
the first group | tury; a” it 
ere wholly de- was not . ‘til 
void of bristle the early )»xt 
Furthernore in of the next 
recent years it century that it - 
has been proven was first de- 
that certain of scribed, am 
the species in figured, and 


each group are 
able to cross, 
but that cross- 
fertilization 
between species 
of the same set 
Coes not occure 





2€ | 


given a nam of 
its own. This 
was done by the 
French botanist 





—*“! aux, in his 





The hybrids so 
produced are in 
the most part 


LEAVES OF THE BARTRAM OAK (LEFT) AND OF THREE OTHER SPECIES 
Of the latter, (1) is the Laurel Oak, (2) the Willow Oak, and (3) the Shingle C 
Oak. All three are examples of entire-leaved oaks of the bristle-tipped group 
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ONE OF THE RACERS REFILLING HIS FUEL TANKS, AND A DE HAVILAND ENTRY aT A CONTROL STATION 


THE TRANSCONTINENTAL AIR RACE 


An Army Contest Designed to 
Promote Commercial Aviaticn 


As we go to press there is drawing 
to its close a notable airplane cone 
test across the United States, which 
may be considered the counterpart, 
overland, of the race across the At- 
lantic which took place earlier this 
yeare The contest was promoted by a 
joint effort of the Army 


by far the larger number started at 
fineola, this for the reason that a 
majority of the Army flying fields 
is to be found in the castern states. 
By the rules of the contest a stop 
of 30 minutes was to be made at each 
of the landing fields. There was to 
be no night flying except where con- 
ditions rendered it necessary in or- 
der tor the flyer to make his next 
landing field. The total distance 


took the air on that day, they were 
permitted to start on subsequent days 
if they so preferred. 

The list of ent#ies shows how enthu-e 
siastically the army responded to the 
call for this test of skill and endu- 

(Continued on page ¥ 24.) 


SMASHING ROCKS WiTH A 
FALLING WEICHT 


The use of explosives is always conr- 
nected with the breaking of 





Air Service and the Flying 
Club of Americae Although 
preeminently a sporting e- 
vent, its purpose was dis- 
tinctly serious and practi 
cal, since it was proposed 
for the purpose of stimu- 
lating interest in aviae 
tion = determining the best 
route for transcontinental 
travel, gathering informa- 
tion as to the best loca- 
tion of landing fields, 





a 
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rock. Blasting is the modern 
way; but blasting does only 
part of the work. There re- 
mains yet the task of break- 
ing up the large pieces that 
result from the explosica, 
into smaller pieces that can 
be conveniently handled and 
carted away. And it is in 
the breaking up of such frag- 
nents that mich labor has 
been expended in the paste 
It has remained for some 








and adding to our store of 
knowledge of the meteoro- 
logical conditions exist- 
ing over the route that was takene 
Looked at trom a military point of 
view the contest has been defined as 
"a military maneuver to demonstrate 
how long it would take to transfer 
one or more squadrons of military 
machines across the continent in ei- 
ther directione" A glance at the 


accompanying map 


is 2710 miles. When the crossing, 
one way, had been made the aviator 
was to remain on the ground for not 
less than 48 nor more than 96 hourse 
The race was started on October 8th 
from both ends of the course, and 


although the greater part of the men raised by means of 


THIS IS THE SORT OF THING TO WHICH THE NEWS OF THE ingenious contractor to in- 
DAY REFERS AS A "BAD LANDING" troduce a new method of do- 
ing this by meane of a fall- 

across the continent by this route ing weighte This method which forms 


the subject of our cover illustraticn 
consiste merely in elevating an iron 
ball weighing about 3500 pounds about 
ten feet above the rock to be smashed 
and then releasing the ball so that 

it can fall on the rock, The bali is 
the usual derrick 

and carefuliy pla- 














will show that the / Y/ ced over the rock 
course ran in a Wi | 3 db to be broken up. 
fairly straight ( if ei} f/ At the opportune 
line from east to f g = 3 ii I  & moment it is re- 
west, with Mineola | \( § 4 2 3 ; 5 : t | } 3 ‘¢ : KS 5 tw leased by tugging 
and the Presidio 3 i 2 3 5 + z ; : es €)3 RAY : g a@ rope connected 
at Sen Francisco as B — 3.5 ¢ § = —FrageloursP™ with a simple hook 
for the starting sy Berti - e  Aaltnog Me y arrangement. With 
and the finishing s)) Pies eee Ty / one blow the huge 
points. . haoghty Field ay ball breaks up a 
The contest was Lerch Field \ a rock into several 
open to the world SS noderate~sized 

and the list of erm itn, —- Y pieces ready to be 
tries included 65 : loaded up and car- 
machines. Of these THE COURSE OF THE BIG RACE, SHOWING THE CONTROLS ted emye 
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THERE is hardly a more 
fruitful field for the pro- 
lific inventor than toys. 
Indeed, some of the most 
successful inventions have 
been in the form of ingen- 
fous toys -- toys that are 
simplicity itself, yet in- 
troduce some new game or 
play for children. 

Among the most recent 
toy inventions is the hob- 
by horse for juvenile skat- 
ers. This little device 
consists of a stout stick 
with wheels at the lower 
em, a cross stick serving 
as handle at the upper end, 
and a small seat. With this 
hobby horse the little ska- 
ter finds new interests in 
his sport. 


A GASOLINE TRACTOR OF 
THE HOME-MADE VARIETY 


A fifteen-year-old one- 
cylinder engine bought at 
public sale nine years ago 
and in constant use ever 
since furnished the inspir- 
ation and the foundation 
for a very interesting 
home-made tractor which 
cost, in actual cash, no 
more than $265. The farmer 
whose mechanical ability 
led to this result is Abra- 
ham Geissinger, of Hosen- 
ack, Lehigh County, Pae We 
illustrate the tractor 
which he assembled from 
teais engine and the sorap 
nile. 

The mchine develops 12- 
horsepower at a speed of 3 
mijes an hour. Its builder 
has used it with complete 
success for treshing, and 
has hauled as many as three 
plows with it. It climbs 
the steepest hills in the 
neighborhood roads without 
a balk; and on the whole, 
it is estimated that it 
does on Mr. Geissinger's 
farm the work of four hors- 
es. 

As a matter of fact, the 
cost of $265 mentioned is 
a liberal figure; for this 
includes the full price 
paid for the engine in 1910. 
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» Pioneer Work in the Arts 


Inventions New and Interesting 
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PNEUMATIC SCRAPING MACHINE THAT SAVES TIME AND MUSCLE 


Obviously, there should be 
some depreciation charged 
against this, bringing the 
cost of the machine dow 
even lower. Nor is the fin- 
ished tractor a crude af- 
fair, as the victure will 
show. For an object lesson 
in junk utilization it 
surely presents a very 
fancy appearance. 


PNEUMATIC SCRAPING 
MACHINE 


A pneumatic scraping mach- 
ine has been developed at 
Rockford, Ill., whereby hu- 
man muscle is replaced by 
mechanical energy. This 
pneumatic power scraper is 
so well thought out that it 
not only relieves the oper- 
ator trom exhaustion, and 
does three times as much 
work, but sacrifices none 
of the fine “human touch" 
so essential in obtaining 
excellence of finish. 

It will be seen that the 
scraper blade is fastened 
to the rod by means of a 
screw, and is readily re- 
moved for sharpening. The 
rod that carries the blade 
is mounted on a ball-bear- 
ing pivot, which allows the 
scraper blade to turn so 
both sides of it can be us- 
ed, same as a hand scraper; 
also to conform to the work 
regardless of angle. 

In operation a sli¢’ 
movement of the right hand, 
which grips the valve con- 
trol, causes the forward 
stroke; and slightly releas- 
ing the hold on the valve 
causes it to return for the 
next stroke. The length of 
stroke is determined by the 
operator, according to the 
requirements of the work. 

These pneumatic scrapers 
have either stationary or 
portable bases. The brack- 
et that carries the I-beam 
can be moved up and down, 
or swung into any position 
desired, and clamped by a 
screw. The small bracket 
on top, which carries the 
counterbalance chain, is 


(Continued on page 435) 
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dial both were oan 
jected to identically 
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DURACORT 


TRADE MARK 



















This is ordinary braided 
cable covering. Note the open 
and porous construction, 
easily cut, stretched or un- 
ravelied. 





Compare it with the Dura- 
cord covering. Thick, heavy 
strands, woven like a piece of 
fire hose, not braided. I llus- 
tration shows outside covering 
only without impregnating 
compounds. 





is a different kind of a portable electric cord made for 
hard service and rough usage. It has a special cover 
of heavy, fine quality cotton woven like a piece of 
fire hose. It is not braided. (See illustrations.) It is 
has all the electrical strength of ordinary braid covered BS 
cord and many times the mechanical strength. 
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Test it yourself 


A request will bring samples of braid covered cable 
and Duracord fur your personal comparison and test. 


Ship yards, factories, industrial plants, railway 
shops, theatres, moving picture studios and a hundred 
and one other users of portable cord are standardizing 
on Duracord. 
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If you are a user of portable electric cord and don’t 
as yet know Duracord we will gladly send samples 
and literature without obligation. 


If you are a jobber or dealer and are not handling 
Duracord let us tell you of its wonderful sales possi- 
bilities. Made in all sizes for every purpose. 
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Ask yourelectrical jobber about Duracord or write us. 


| | TUBULAR WOVEN FABRIC CO. 
Pawtucket, R. L. 


Maker: of Duraduct 
Fleaible Non-metallic Conduit 
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Wireless Telegraphy and Telephony 
Simply Explained By ALFRED P. MORGAN, Wireless Expert 
Cloth Bound 


Price $1.25; by mail, $1.30 


The simplest, latest and most comprehensive popular work published os 
wireless, for the wireless operator, amateur or professional 


170 Pages 156 Illustrations 


ry HIS is a comprehensive treatise and a close study of its pages will enable one 


to master al! the details of the wireless transmission of messages. The author 
has filled a ong-felt want and has succeeded in furnishing a lucid, comprehensible 
explanation in simple language of the theory and practice of wireless telegraphy 
and te lephony 

The book treats the subject from an entirely new standpoint. Several very 
novel and original ideas have been carried out in its making. It is well illustrated 
by over one hundred and fifty interesting photographs and drawings. All diagrams 
have beep made in perspective showing the instruments as the actually appear 
in practice. The drawings are carefully keyed and labeled. ~ Ae of the photo- 
graphs are accompanied by phantom drawings which reveal the name and purpose 
of each part 

This is a book the wireless experimenter cannot afford to be without. It enables one to design 
and construct their owa app us. This book will also prove of value to the layman. 


SCIENTIFIC AMERICAN PUBLISHING CO. 


233 Broadway, Woolworth Bidg. New York, N. Y. 
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THE GAS MASK IN INDUSTRY 


(Continued from page #**. ) 

Railroad engineers and firemen, in pessing through 
long smoke- and gas-filled tunnels, have frequently 
felt the need of protection; and recent experiments by 
some of them with army gas masks have demonstrated 
that they fill the bill satisfactorily. 

Taken all in all, Uncle Sem's investigators are of o« 
pinion that probably the modification of the army gas 
mask for ammonia fumes has been to date the most gene- 
rally useful application of these masks in the indus- 
triese Ammonia refrigerating plants are wide-spread 
and leaks are of common occurrencee The special Chem- 
ical Warfare Service ammonia canister has met with une 
qualified success wherever triede 

On the whole, the army gas mask, now that its service 
in war is done, is rapidly finding its proper place in 
the industries. It has not yet met all the require- 
ments, especially in cases where the workmen must wear 
it tor long periods of time; experience has shown that 
they simply will not keep any kind of a mask on con- 
tinuously if they can possibly get along without it. 
But for short periods and in emergencies it has proven 
very useful, and there is every indication, now that 
its possibilities are generally understood, that much 
improvement in design for industrial use may be expec- 
ted within the next yeare 

The latest type of army Tissot gas mask is superior 
to the mouthpiece mask, used earlier in the war, and 
should be preferable ror industrial use where confort 
to the woarer, visual acuity and ability to do contine 
uous work over a period of several hours are essential 
requirementse The mask mist fit the face very closely 
or leakage will occur, though in the latest designs 
this leakage is trifling and does not inconvenience 
the wearer until the external concentration becomes 
relatively highe 
Although leakage through the face-piece of a mask of 
the mouth-piece type does not affect the throat and 
lungs, it irritates the eyes more readily than in a 
Tissot mask, as the accumulated gas is not swept out 
by breathinge In fact it is this eye irritation from 
leakage that determines, in many cases, the maximm 
concentration in which a gas mask can be worne 
A Tissot face-piece affords more protection to the 
eyes than any of the goggles that are usually ome 
ployed with mouwth-piece respirators, and gives much 
less trouble from dimming. Many of the standard afmy 
types of mouth-piece masks, however, will no doubt 
find their way into the industries; and for intermit- 
tent and emergency use, in periods of one hour or less 
the discomforts incident to the mouth-piece and nose- 
Clip cay be endured and this type of mask will doubt-e 
less f'ind considerable use. 

The aruy canister containing a mixture of charcoal 
and soda-lime is solely designed to give protection a= 
gainst the gases of warfare. Maximum protection from 
individual gases is sacrificed for general protection 
against all; but fairly good protection is nonetheless 
provided against a gocdly number of substances. 

The cotton-wadding pads in the army canister serve 86 
filters and remove irritating liquid and solid parti- 
cles such as are formed on spraying silicon, titanium, — 
or tin tetrachlorides into air containing water vapore 
Very finely divided particles such as tobacco smoke oF 
sulfur trioxide are not completely removed. The de 
gree of penetration increases with the velocity of the 
flow through the filter. The standard army canister 
provides no protection against ammonia fumes or carbon 
monoxide; it is therefore useless around blast furna- 
ces, gas producers, against illuminating or natural 


(Continued on page yi fe) 
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What does this Tag mean to YOUP 


OU know that mechanical equipment and supplies 
which carry ““The Fairbanks Company O. K.” 
are high in quality and right in price. 

Because— 

The Fairbanks Company serves the entire indus- 
trial field with the highest grades of mechanical equip- 
ment and supplies. On this service has been built 
their reputation both at home and abroad. Each year 


MILL, MINE AND RAILWAY SUPPLIES 
Put your confidence in our line of mill, mine and railway 
supplies and your shop will be satisfied. Every drill 
every bolt—everythin« in supplies is guaranteed by ««The 
Fairbanks Company O.K.”’ 





TRUCKS AND WHEELBARROWS 
: Complete line of all sizes and types in stock ready for de- 
i livery. Also drag scrapers. ‘*The Fairbanks Company 


O.K.”’ assures you of quality. 


MACHINE TOOLS 


Turret and engine lathes, screw machines, drill presses, 
millers, planers, shapers, grinders, hack saws and many 
other tools—all leaders in their lines. Everyone sold 
under ‘*The Fairbanks Company O.K.”’ 


SCALES 
Fairbanks Scales are famous all over the world in every 
industry. Every Fairbanks Company Scale is backed by 
**The Fairbanks Company O.K.’’ Nothing more is 
necessary to assure you that they are the best. 











has seen a steady increase in the lines handled and the 
satisfaction of their customers. 

“The Fairbanks Company O.K.” guarantees every 
article sold by the Company. This guarantee means 
that Fairbanks merchandise is always standard in qual- 
ity and long reliable service can be expected. 

One of our 22 Branch Houses is located near you. 
Write or phone to have a salesman call. 


VALVES 
Valves for all needs. In stock—iron and bronze body 
valves in angles, globes, gates and checks. Also the well- 
known Spher-O blow-off valves and asbestos packed 
cocks, Allcome with «The Fairbanks Company O.K.’’ 


POWER TRANSMISSION 
For new factories or replacements. Everything in power 
transmission equipment. Big volume buying ensures fair 
prices. Quality and service are guaranteed by ‘<The 
Fairbanks Company O.K.’’ 

ENGINES AND PUMPS 
Every gasoline, kerosene and heavy oil engine and outfit 
comes with ‘The Fairbanks Company O.K.’’ It is 
your guarantee—and ours. It assures you of fair price 
and long reliable service. 

AUTOMOBILE AND SERVICE STATION 
EQUIPMENT 

Labor-saving machines and tools for repairing Ford Cars 
and Fordson Tractors. All sold under our guarantee— 
«The Fairbanks Company O.K.’’ 


THE FAIRBANKS COMPANY, Administrative Offices: NEW YORK 


Branch Albany 
Houses; Baltimore Boston 


Havana, Cusa 


Buffalo 
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Clean Limes 


You will know Lupton Factory Sash by its clean-cut 


lines. 


A joint that does not mar the finished appearance of 
Pivots that preserve the weathering, yet 


the sash. 
avoid clumsiness. 


Ihe Lupton Joint has been a feature of Lupton Factory 
It secures ample strength by 
the 
stronger the wind pressure, the tighter is the lock of 


Sash for many years. 
the manner of framing the muntins_ together; 


the intersecting members. 


With the recently revised Lup- 
ton sections, the lines of the 
muntins and frame members 
are neater and cleaner than 
ever before. sizes ? 

DAVID LUPTON’S SONS COMPANY 
Clearfield & Weikel Sts. Philadelphia, Pa. 


Makere of Modern Equipment for daylighting and natural ventilation 





Chicago Pittsburgh Boston 
New York Cleveland Detroit 
Washington 


Manufacturers 


The A. B. Ormaby Co. Ltd., Torente 


Canadian 





ketch shows the Reading 
Mill, Joseph Kane t 
Heading, fe 


upten Fact 





Full particulars about details 
and sizes in catalogue 10-LSS. 
Are you posted on the new 
Standard and WarehouseStock 

















PUBLISHED APRIL 1, 1919 X TRACT from the Preface: 
' “Without holding a brief 
HOM E MADE for either the prohibitionist or 
BEVERAGES those who wish to manufac- 
ture innocuous beverages at 
home, this little book is offered 
i NON-ALCOBOLIC BEVERAGES in the hope that its catholicity 
will appeal at once to the ‘pros’ 
: . “UTD AL and the ‘antis’ for herein will be 
ALCOHOLIC BEVERAGES found everything from strong 
1120 Formulas 234 Pages wine to lemonade.” 
$1.25 Net. By mail $1.30 Book is attractively bound. 
West of Chicago $1.35 People all want this book. The 
By ALBERT A. HOPKINS =e seuhibitioniets like the hun- 
dreds of health-giving beverages which can be made at home and the others want 
formulas which do not require stills or other paraphernalia of the distillery or the 


brewery. ‘The information contained will be of interest to ali. 


SCIENTIFIC AMERICAN PUBLISHING CO., 29% Bres4ysz; Woolworth Buildins 
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THE GAS MASK IN INDUSTRY 
(Continued fram page ube) 


gas, or in coal mines after explosions or fires. 
Hence for all industrial purposes it has been found 
necessary to design a filling for the specific gas in 
which the canister is to be usede An all-charcoal 
canister is now used for gasoline vapor, benzol, car- 
bon bisulfide, ethyl chloride, aniline vapors, and all 
compounds that do not react with soda-lime. An all- 
soda-lime canister is recommended for hydrocyanic and 
hydrochloric acids, hydrogen sulfide, sulfur dioxide, 
and other acid gases. The canister mixture used dur- 
ing the war is actually best for phosgene and chlorine 


since the charcoal not only absorbs these gases but 
| |acts as a catylist in forming hydrochloric acid, which 
| |in turn is absorbed by the soda-lime. 


Aumonia fumes again require a special chemical absor- 
bent such as “kupremite," which was developed at the 
American University Experiment Station. This compound 
furnishes complete protection against two-per-cent an- 
monia for periods of five to seven hours; and owing to 
skin irritation no higher concentration than this can 
be endured at all. 

Since the close of hostilities the Chemical Warfare 
Service has had many inquiries regarding the use of ap 
my gas masks for all sorts of purposes varying from 
the protection of workmen engaged in changing quick- 
silver retorts, to the alleviation of the lachrymatory 
difficulties encountered in peeling onions. Many of 
these demands are for purposes for which the army type 
of mask is absolutely worthless, either because the 
toxic gas is not removed by the absorbents in the can- 
ister or because there is not sufficient oxygen in the 
remaining atmosphere to support life even though this 
removal be effected. Typical demands of this class 
have come from telephone companies that have to send 
workmen to underground conduits containing leaky gas 
mains; from by-products recovery plants; from iron and 
steel companies, from protecting men from gas on the 
blast-furnace top and while making repairs on stoves 
and flues; from gas-producer and water-gas installa- 
tions, for protection against carbon monoxide; from pe- 
troleum companies, for the protection of men entering 
storage tanks or tank cars that contain gasoline vapor; 
and from coal mine operators for protection against the 
carbon momoxide that follows mine fires and explosions. 

In most of the above cases, indeed, the poisonous con- 
stituent is carbon monoxide. Even when a suitable mask 
sgainst this gas is developed, which will undoubtedly 
be in the near future, its use will be restricted in 
general to places that have a fair degree of ventila- 
tion, as outside and atop of blast furnaces and stovese 
The regular oxygen breathing apparatus will always have 
to be used for entering a gas-filled stove or fluee 
Another large industrial demand has emanated from the 
numerous ammonia refrigerating plants, as various spe- 
cial masks and helmets now on the market are either in- 
efficient or cumbersomee There have also been a number 
of inquiries from smelters, in the way of protection &- 
gainst sulfur dioxide and arsenical dust. To determine 
what help the masks would afford in this direction, & 
copper company at Butte was supplied with several masks 
which were used successfully by iron workers in making 
repairs on a Cottrell precipitator; this contained so 
much sulfur dioxide, even when cut off from the roaster 
during progress of the work, that unprotected men could 
not entere 

An all-soda-lime ct ister with army gas mask has been 
found very useful t. the Department of Agriculture in 
connection with the fumigating of fruit trees and ware- 
houses with hydrocyanic acid gase This type of mek 


(Continued on page 4r4,) 
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THE GAS MASK IN INDUSTRY 

(Continued from page “.f. ) 
has satisfied similar requirements for protection from 
acid vapors and gases such as hydrochloric acid and the 
oxides of nitrogen used in the manufacture of explo- 
sives and chetiloals, Masks with special all-charcoal 
canisters have also been found effective in verious ine 
dustries where volatile organic solvents are distillede 


THE STORY OF THE BARTRAM OAK 
(Contimed from Page 4-1) 


Arbres Forestiers de l*Amerique Septentrionale,” pub- 
lished in 1610, and again in Bngli . in 1610 under the 


8 
title "The North American Sylva," in which work Mich- 
aux describes and comments as follows upon what he 
calls the “Bartram Oak:" 

QUERCUS HETEROPHYLLA. Q- folius 1 tiolatis, 
integris vel ppneaveliter dontati, lane subglobese 
Every botanis Visited different regions o 
the globe must have remarked certain species of vege- 
tables which are so little mitiplied that they seem 
likely at no distant period to disappear from the 
earthe To this class belongs the Bartram Oak. Seve- 
rol English and Ambrican naturalists who, like my fa- 
ther and myself, have spent years in exploring the 
United States ard who have obligingly commmicated to 
us the results of their observations have, like us, 
found no traces of this species except a single stook 
in a field belonging to Mr. Bartram on the banks of 
the Schuylkill, four miles from Philadelphia. This 
is a flourishing tree, 30 feet in height and 12 inch- 
es in diametereceeI was at first disposed to consider 
this tree as a variety of the laurel oak.e.ebut the 
leaves of that species are never indented, and not a 
stook of it exists within a hundred miles of Philadel- 
phia. 

The old Bartram farm passed into the possession of 
ether parties after the death of the original propri- 
etor, and about the year 1840 the tree was cut down - 
inadvertently, according to all accountse However, 
some seedlings grown from acorns collected from the 
tree were preserved on the property and elsewhere in 
Pennsylvania at West Chester and Marshalltown; and 
this progeny served to perpetuate the species - if 
species it was =~ and to continue the interest in and 
the study of ite Nearly every American botanist of 
note, and a mumber from abroad, had visited and exam- 
ined either these trees or the parent stock, or had 
seen specimens of the leaves or acorns obtained from 
them; but the opinions expressed in connection with 
them were aa diverse and heterogeneous as the trees 
were heterophyllous. Some, in common with Michaux, 
were disposed to regard them as representing a dist- 
inct species of oak, others contended that they con- 
stituted mrely a variety or an anomalous form of one 
or another of the bristle-tipped species, and not a 
few argued in fevor of their probable hybrid origin. 

In the year 1855 a tree closely similar to, if not 
identical with, the Bartram Oak was discovered at Mt. 
Holly, N. J., and subsequently others, either indivi- 
duals or small colonies, were found at widely separa- 
ted localities in Delaware, Maryland and further 
south. Finally, in 1888 the tree was identified even 
in southern New York, on Staten Island. But these 
discoveries failed to solve the problem of the botan- 
ical statue of the trees, and discussions in ragard to 
their probable specific, varietal or hybrid rank con- 
tinued, In each instance, however, one fact was noted 
the significance of which could not be ignored: the 
Bartram Oak was invariably found in company with or in 
‘lose proximity to trees of the willow oak. fventual- 
ly there was a prevailing consensus of opinion that it 

(Continued on page 4306 ) 


SCIENTIFIC AMERICAN 


429 








STRENGTH 


ae | ~- Strength combined with flexibility and 


pulley grip is interwoven in 


 RUSCO BELTING 


Wears long and serves equally as well as more expensive 


materials. Unaffected by water, oil or steam 
4 THE RUSSELL MANUFACTURING CO. 


oth Home Offices and Factories: 


ee 501 Russell Avenue, 


New York: 349 Broadway Chicago: 1438 Michigan Ave. 
Atlanta: 60 So. Forsyth St. 
Detroit: 18 Alexandrine Avenue, E. 


Middletown, Connecticut 








25,000 Shuttles 
Established 1830 


3t “actory Buildings 





450 SCIENTIFIC AMERICAN OCT 25 1919 


THE STORY OF THE BARTRAM OAK 
(Contimed from page 414 .) 
rust be either a variety of the willow oak or a hybrid 
ot which the willow oak was one parent; but in regard 


to the other parent authorities contimed to differ. 

However, the modern botanist is inclined to be more 
or less impatient of theorizing and guessing in places 
where exact experimental methods may be employed for 
the determination of factse So those who were connec- 
ted with the New York Botamical Garden decided that 
the logical and obvious thing to do would be to coll- 
ect and grow acorns from a typical heterophyllous tree 
and carefully note the results. If the tree was a hy- 
brid some of the seedlings from it should show a pre-e 
ponderanse of the characteristios of one parent, some 
| & prepondermce of the characters of the other, and in 
| the remainder the characters of both parents should be 
, more or less equally apperent. 

In the autumn of the year 1906 about 75 acorns were 
collected from one of the typical Bartram oaks on Sta- 
_ ten Island, and these were planted in the propagating 
house of the Garden, About 50 germinated and the fol- 
lowing year these were available for observation and 
study. As soon as the earliest leaves appeared it was 
evident that the little trees possessed considerable 
individual foliar diversity, and as their growth de- 
veloped these civersities became more and more marked, 
At the end of the second year the leaf characters were 
well defined; and they told, in ummistakable terms, the 
story of the parentage of the tree from which the a- 
corns were collected. The little trees were trans- 
planted and arranged in a series, at one extreme were 
those all of whose leaves simlated the narrow entire 
form of the willow osk, at the opposite extreme those 
whose leaves could hardly be distinguished from the 
broad lobed ones of the red oak, while between were 
numerous heterophyllous forms in which the characters 
of the two species were blended in every conceivable 
gradatione The Bartram Oak, after 376 years of doubt 
, and controversy, was conclusively proven to be a hyb- 
rid, with the willow oak and the red oak as the two 
parent speciese 

Six trees were selected for permanent display in the 

oak plantation of the Garden, where they were arranged 
BRIDGEPORT CONN. with a red oak at one end, a willow o& at the other, 

















SHERE are more Monarch lathes built and sold 
each year than are produced by any other manu- 
I irer of nign pI ide latnes. 


Quantity production enabling quantity purchase 
made possible the use of the highest grade materials 
obtainable at a considerably lowered cost and the ulti- 
nate marketing of the finished product at a price much 
lower than that customarily asked for a product of 
equa merit 

lhe list of users of Monarch lathes reads like a blue 
book of American Manufacturers. These most discrim- 
inating buyers prove it a quality product. 

Specify “‘Monarch Lathes’’ in your 
next order of machine shop or tool room 
equipment 


The Monarch Machine Tool Co. 
103 Oak St. Sidney, Ohio 
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is the special significance of this fact?" It is evie 
dent that the willow oak type is the least vigorous, 
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a” YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- | 
fidential. Our vast practice, extend- S 
ing over a period of seventy years, = 
enables us in many cases to advise = 
in regard to patentability without = 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- = 
quest. This explains our methods, | 
terms, etc., in regard to Patents, 3 
Trade Marks, Foreign Patents, etc. 3 
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Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one year $5.00 
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Foreign Postage 
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St, Baltimore Ma. 
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MUNN & CO. Inc. 
233 Broadway Woolworth Bldg 
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Send for free catalog giv- 
log prices on entire line 


South Bend Lathe Works 
421 Madison St., 
South Bend, Ind. 
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PRESERVING WITHOUT SUGAR 
(Continued from pageuso) 


The fruit was first care- 
fully washed, the water be- 
ing changed several times in 
order to remove as thorough- 
ly as possible dust and 
other impurities adhering to 
the surface. It was then 
placed in the jars of water, 
care being taken that no 
bubble of air should remain 
within the jar when it was 
Closed and the air-tight 
condition being insured by 
a strong rubber band. 

Within a day or two some 
of the jars showed signs of 
a more or less lively fer- 
mentation with an expulsion 
of liquid by means of the 
gas produced. Upon examina- 
tion this fermentation was 
found to be alcoholic in 
character. 35ome of the other 
jars exhibited the same sort 
of fermentation during the 
course of the following 
week; and from time to time 
during the summer, during 
the auturm and even during 
the winter a jar was found 


however, became increasing- 
ly rare and in the early 
summer of this year there 
remained seventeen of the 
forty-two jars in a perfect 
state of preservation, three 
in which there were merely 
a few small bubbles of gas, 
having a total volume of 
about one cubic centimeter, 
and one in which there was a 
bubble beneath the stopper, 
having a volume estimated 
at from three to five cubic 
centimeters. In these four 
latter jars the bubbles had 
long been present and had 
increased in size with ex- 
treme slowness, the liguid, 
meanwhile, remaining as 
Clear as in the seventeen 
perfect jars. 

Mr. Bertrand’s explanation 
as to the mechanism of this 
process of conservation is 
highly interesting from a 
scientific point of view. He 
points out that as soon as 
the jars are filled with the 
fruit and the water as des- 
cribed, an osmotic exchange 
immediately begins to take 
place. The fruit begins to 
absorbd a certain amount of 
the water which surrounds it, 
while on the other hand there 
is a slow diffusion into the 
aater of the salts, acids, 
sugars, diestases, etc., con- 

(Continued on page 4253) 















Made in 16 de- 
gress of hard- 
ness, graduating 
from 6 B, softest, 
to 8 H, hardest. 





Pencil Reproduction of Van Dyke's 
Portrait—of Himself. Drawn with 
Van Dyke Pencils. 


HE Van Dyke Pencil bulks in quality 

like the work of Van Dyke, for whom 
it was named. It is America’s answer to 
the old idea that only Europe could produce a 
first-class drawing pencil. European quality 
has been more than equalled; it is surpassed 
in the 


VAN DYKE 


DRAWING PENCIL 


It 1s preferred by artists, architects and 
draughtsmen. In their skilled hands it 
meets every requirement, because it is uni- 
formly smooth and responsive. For general 
business use and for rapid writing nothing 
beats a good drawing pencil in the HB grade 
and no other drawing pencil beats the Van 
Dyke. It is good to the last half inch. 
Ask for Van Dyke’s at your dealer’s or write 
us on your business stationery stating grade 
desired, and we will send you a sample. 
Address us at 37 Greenpoint Avenue, 
Brooklyn, New York. 


EBERHARD FABER 
Oldest Pencil Factory in America 


Factories— Brooklyn, N. Y., and Newark, N. J. 
Offices— New York, Chicago, Boston, San Francisco 
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SIMOND! 


SAW STEEL — 


That’s An Asset! 


Such Steel as Simonds Saws are made of is the 
kind you want to use and now you can get it. 


Many manufacturers needing steel plates are 
taking advantage of thisSpecial SimondsService. 


Simonds SawSteelas used in all SimondsSawsfor 
cutting wood or metal, is manytimes tested to in- 
sure Simonds quality, hardened, tempered and 
ground to specifications by Simonds experts, will 
make more certain the quality of your product. 


Inquiries are invited. 


Simonds Manufacturing Company 
“The Saw Makers”’ Established 1832 
FITCHBURG, MASS. 
Memphis, Tenn ontreal, Que 
New Orleans, La. Sa P 
London, Eng. 


Seattle, Wash. 
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THE STORY OF THE BARTRAM OAK 

(Continued from page /3on- ) 
the Staten Island locality, is growing in the Brooklyn 
Botanical Gardens, and two others of ebout the seme 
age, obtained at the same time and place, were trans- 
planted to and are growing in the grounds of the Sta- 
ten Island Institute of Arts and Sciences at New Dorp 
The perpetuation of the Bartram oak in these boroughs 
of Greater New York seoms, therefore, to be reasonably 
well assured, and it will be the privilege of future 
botanists to collect ané grow acorns from these trees 
and their progeny, thus continuing the careful obser- 
vations and studies of the inherited characters of hye 
brids, of whish these trees represent the initial rece 
ordse 


THE FUSION OF TUNGSTEN 
(Continued from page420. ) 
the making of cruciblese all this, however, is more a 
development for the future than is the use of tungsten 
as an abrasive; for during the war-time shortage of 
raw materials no attention could be paid to the possi- 
ble chemical applications of tungsten. 

There can be no question that tungsten will eventuale 
ly dominate the tool-making industry, says Herr Loh- 
mane According to the Moss scale again, the greatest 
hardness obtainable in tool steel alloys is 6.5, while 
we have seen that tungsten goes to 9.8 The making of 
tools of all sorts from pure tungsten in place of the 
alloys of this metal with steel or other mterials is 
quite likely to justify the prophesies which Herr Lohe 
man makes for ite 
As mentioned above, wire for incandescent lamps is at 
present made from powdered tumgsten by pressing and 
sinteringe If a molten form of tungsten were at hand 
for making these filaments, the amount of current ree 
quired per unit of light could be reduced, since fused 
tungsten is more effective as an incandescent resist- 
ant. Furthermore, for many years there has been an 
effort to obtain tungsten wire for electric heating 
apparatus and for pianos; and with a meand for produce 
ing the wire, this demand can be mete In perticular, 
the present method is the first to afford any promise 
of fusing the tumgsten into pieces large enough to 
give wires of all necessary gage. The process used in 
the preparation of a malleable tungsten for drawing to 
wire are likewise protected by patents in various cour 
tries. 

Herr Lohman throws out a hint to the effect that the 
preparation of molten tungsten in suitable form for 
further treatment was extremely difficult owing to ite 
high fusion pointe We would have guessed this without 
his telling us so; it is ordinerily a safe assumption 
that a thing which everybody would like to do but no- 
body has been able to accomplish presents some conspie 
cuous difficultye He makes a more pertinent remark, 
however, when he says that the solution of this probe 
lem threw valuable light uponthat of the production of 
other metals, especially such ones as chromium, boron, 
titenium, vanadium and uranium, whose fusion points 
are high enough to place them in the same class with 
tungsten, and which before the discovery of the proc- 
ess for fusing tungsten were likewise difficult or im- 
possible to obtain in molten camdition and in the form 
required in industrye As a further logical consequence 
of the process invented for fusing tungsten, new ways 
for fusing even such metals as iron and steel have 
been devised which permit a mch cheaper mamfecture 
of these metals than did the old technique; and which 
are, indeed, of great importame with respect to the 
theory and practice of metallurgy in generale 


(Continued on page 434}. ) 
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An efi Nameplate 


Back of the Paige truck is a Back of both of these factors is a 
nation-wide service organization. — sense of obligation that has made 
Back of the service organization the name Paige a symbol of con- 
is a great institution that has al’ _ fidence and respect. We ask you 
ways produced quality products _ to buy that nameplate rather than 
and kept faith with the public. a painted body and four wheels. 





PAIGE-DETROIT MOTOR CAR COMPANY, DETROIT, Michigan 
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THE FUSION OF TUNGSTEN 
(Continued from page a33) 


Herr Lohman speaks particulerly of his success in:fue 
sing uranium. For many years the effort has been made 
in industry, especially in the mamfacture of X-ray 
tubes, to obtain uranium in the molten state, because 
of the circumstance that when this metal can be used 
as the anti-cathode the action of the Roentgen tube ig 
greatly strengthened. Uranium in the form of wire is 


also of great importance for many purposes in connece 
tion with manucacture of ordinary and optical glass. 


THE TRANSCONTINENTAL AIR RACE 
(Continued from page 423.) 

rancés In the pilot's seat all ranks of the service 
were represented. The list included a Brigadier Gene- 
ral, three Colonels, four Lieutenant-—Colonels, twelve 
Majors and eight Captainse The balance of the entry 
was made up of First and Second Lieutenants ani one 
cadete 

Of the 64 entries the majority consisted of the well- 
known DH-4, which was developed during the war for our 
armies in France. This machine is equipped with a 400 
horse-power Liberty motor and is credited with a speed 
of 124 miles per hour. The list of entries included 
guarantee that the shoes are always worth the also eight of the SE-5 driven by a 180-horse-power 
ale a pT Hispano-Suisa engine at a speed of 122 miles per hour; 
cieco than they do in New York. CAUTION four Le Pere machines with the Liberty motor and a 

W. L. Douglas shoes are sold through our own Socios ppp bav-| speed of 124 miles per hour;~two Martin bombers with 
wo iret te the weer er ot one Profit. All liieccwithhisnses| three 400-horse-power motors and a speed of 112 miles 
eliminated. By this method of marketing our oe ee eens per hour; a Bristol Fighter of 115 miles per hour 
os Nu pees ol + gleams — —— . — driven by a 264-horse-power Rolls-Royce engine; an 
ee Oe nt PAE Pe peereqery 
ute y 1© ’ 8 Vv our vicinity, o . 
A TS TR OE Ser eppad nese rgeep se 
oouders Of “Aquusteste teabdan soaheces fm fee eg ho seg we something over 100 miles per houre 
combine quality, style and comfort equal to to order by mail. At the present writint it looks as thovgh the race 








“THE SHOE THAT HOLDS ITS €7/SHAPE” 
HLS 562 87S BS IMEX 


You can save money by wane we L. 
shoes, the best ore 30 shoes in ae 


by 106 W. L. i as own stores oe over 9000 
shoe dealers. g eee Ae name and the retail 
price aoe on at bottom guarantees the best 
shoes in style, comfort and service that can be 
produced for the price. 

The ctamped price is W. L. Douglas personal 

















ether makes selling at higher prices. 
W,,L Douglas shoes are made by the highest paid, bi, cab f, would go to the man who won the recent New York-Toron- 
Se ok cee Pee cee ee toe te, to contest, Lieute Belvin W. Meynard who, at the out- 


ony Smermination to make the best chess fer he = sateernr.. break of the war, was a student in one of the theolog- 
IPRDSTRRRROTN PAMELA ieal seminaries. He enlisted in the Army Ait Service 
showed remarkable aptitude in the new profession. 


rr rT , ” *,° ) and 
AS BESTOS The “BARNES Positive Feed Maynard is credited with a very thorough knowledge of 


9 re miners ond shipper of Ce a : sile internal combustion motors and it is no doubt this, 
maciiny 5 We ovaiuce all gre st gut orld famous Upright Drills coupled with his all-around skill as a pilot, that 


ELL AOBEST OS MINES in Canada. We also card 
has put him so far in the lead. Starting on October 


fores, spit yarns, weeve cloths, end meke all sorts of 10 to 50-inch Swing 








Asbestos products D 
eee eee Clee Cae, Sn eS Send for Drill Catalogue 8 8th from New York he reached San Francisco on October 
a eee W. F. & Jno. Barnes Co. 13th, and after the regulation rest of 48 hours he set 
Pen egret oo atic 1872 out on the return trip. If he maintains his present 
* 1999 Ruby Street Rockford. illinois gnoed he should be back again at Mineola on Saturday 





the 18th, making the round trip of 5200 miles in ten 
days of daylight flying. His average net speed works 
out, according to all available data, as about 110 
miles per hour - a truly wonderful performance. 
THE RIGHT WAY ! At the present writing (with about three days for the 
Follow the chart. There's never emit. 8 leaders to complete the course) out of the 65 machines 
question then about what blade wi | that started, 46 are still in the race and 19 are out 
do that job of cutting easiest, quickest Hilts for various causes. On Octiber 14th seven had reached 
= cheapest. And remember this ii i! San Francisco and five had reached Mineola from the 
—uniformity is one of the strongest Wt 
| points of Starrett blades. Send |i] west.e A painful and serious feature of this contest 
for Catalog and Chart B. Wall: he is the fact that more than nine fatalities have been 
The LS. Starrett Co. |Hill reportede According to General William Mitchell,Chief 
Athol, Mass. Oh blu» of tries in Training in the Army Air Service, all of 
Mamdacrorert ol Flock Sewe Unencelled | these men were killed in the De Haviland machines. On 
aed Ways the other hand we have the fact that the men who are 
Sa leading in the race, including Lieut. Maynard, are us- 
ing De Havilands; and it is already evident that this 
machine with its Liberty motor will show the same in- 
contestible superiority over other machines here as in 
the New York-Toronto race. aie 


(Continued on page yt +) STAG 
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HEN you 
think of 
Steel Lockers 
or Steel Racks, 
don't you at 
once think of 


“DURAND?” 
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We are makers of Steel Lockers, 
Steel Racks, Counters, Bins, Etc., 
for factories, clubs, schools, etc. 


DURAND STEEL LOCKER 
COMPANY 


1574 Ft. Dearborn Bk. Bidg., Chicago 
974 Vanderbilt Bidg., New York 
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WELL? ?xvs* WELL 


Own a machine of your own. Cash or easy 
terms. Many styles and sites for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 
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At Newport News 
During the war in Uncle Sam's service, 
now meeting the needs of the city itself — 
this Bessemer equipped plant at Newport 

ews, Va., has a remarkable record of 
faithful performance! 
of scores of Bessemer installations 
made for the Government at varipus can- 
tonments to meet war-time emergencies, 
this plant comprises two 85 H. P. and 
three 100 H. P. Bessemer Oi! Engines, 
Ited to Allis Chalmers centrifugal 
umps. Quick deliveries on 15 to 180 H. P. 
rite for literature. 


THE BESSEMER GAS ENGINE CO. 
14 York Street, Grove City, Pa. 
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PRESERVING WITHOUT SUGAR 
(Continued from page 43: ,) 


tained in the fruit. The wat- 


er consequently becomes in- 
creasingly acid to the phta- 
lein of phenol and even to 

helianthine; this causes it 
to be unfavorable to the the 


development of the great maj- 
ority of species of bacteria, 


although it still permite to 
& certain degree the growth 


of yeasts and lactic ferments 
To sum the matter up it my 


be stated that the conserva- 
tion of fruit in cold water 
depends on the one hand upon 
the mumber, the nature, and 
the degree of vitality of 
the germs contained in the 
jare (since careful washing 
does not entirely free the 
fruit from the microscopic 
organisme adhering to its 
surface); and on the other 


= hand upon the acidity of the 


fruit to begin with and par- 
ticularly upon the intensity 
of the biochemical processes 


which occasion the disappear- 


ance of the dissolved oxygen 
The reason why the sliced 
fruit keeps better than the 
whole fruit is doubtless be- 
cause of the fact that the 
reciprocal exchanges between 
the water and the cellular 
juices are accelerated, 80 
that the protective action 
is more rapid, thus better 
preventing the development 
of the germs. 


PNEUMATIC SCRAPING 
MACHINE 
(Comtinued from page 424) 

mounted on ball bearings 
which allow it to turn eas. 
ily. Provision is made on 
each end of beam for hold- 
ing the scraper when not 
in use. 

~a@ trolley is mounted 
on the beam by four rol- 
lers, and it lesks to the 
lower side of the beam as 
soonas air is admitted 
for the forward stroke. 4s 
air is released it unlocks 
am is then free to be 
moved on the beam as ree 
quired, 

When scraping surfaces it 
is generally customary to 
scrape first ons way and 
then the other, There has 
been designed a turntable 
to meet this requirement. 
The ballebearing turntable 
has a worke-bench mounted on 
it, amd the footeplate is a 
brake which holds the table 
firmly in any position, 
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Todd Check Forgery Policy 
Insures All Your Other Insurance 


(Todd Pays the Premium) 


Todd Forgery Policy is an iron-clad Insurance Policy covering all 
forms of check fraud that affect the signer of a check. 


Like all other insurance you buy it only for protection ‘in case of 
emergency’ No bigger emergency ever faces the average busi- 
ness man than to find his bank account suddenly and mysteriously 
overdrawn, his funds for current expenses wiped out, hia credit 
impaired, because someone has tampered with his checke 


Twenty years of complete security has proven that the safe way to 
draw checks is with 


TODD 


Protectograph System 


which is backed by the Todd Forgery Policy issued under the rigid lasuracce 
Laws of New York State. Todd pays the premiums as eguetens of its product 
and evidence of faith that it is Complete Protection. he System coasists of 
(a) Protod chemical-fibre, forgery proof checks, each check registered and saie- 
guarded like a Government bank note end (b) the Protectograph Check Writer 
with its famous Two-Color shredded amount line. 


EXACTLY FIFTY ONE DOLLARS S!iX CENTS 


Written got puatestes in two colors exact to the penny. A compicte word te 
each stroke of the handle. 


There are 750.000 Protectographs in use, all bearing the Todd name and guss- 
antee of satisfaction. 





Mail this coupon for a book showing ex- 


actly how business men are swindled. Writ- 


ten in State Prison we “Scratcher” The Forger 


famous check raiser 
**Scratcher’’ book is coa- _ HIS BOOK 
Adential, for responsible (Written in State Prison) 
i n only, so be : 
anes ms business letterhead with FREE, please send the 


“Scratcher” book by a famous 
forger, describing the tempta- 
tions of unprotected checks. 


the coupon. 


TODD PROTECTOGRAPH CO. 
(Established 1899) 

World’s Largest Makers of Checks and 

Check Protecting Devices. Sales and Service 

Branches in 100 cities throughout the World. 


Name on Se 
(enclose your bususess card of leticrbead) 


TODD PROTECTOGRAPH CoO, 


1177 ot wr gy Ae panes Rochester, N. Y. ar 


Rochester, 
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Character and 
Drop-F orgings 


WHA [ connection can there be between 
Character and Drop-Forgings? Let’s see. 

In a group of average men there does not ap- 
pear to be any outstanding differencewhenevery- 
thing isrunning smooth/y. But,under thestrain of 
a great occasion demanding the utmost strength 
of body and soul, the man of character assumes 
the responsibility, carries the load and shows 
that he stands head and shoulders above his fel- 
lows,tho undistinguished from them previously. 

So, also, in Drop-Forgings; they may /ook 
very much alike and serve equally well unts/ 
a great and unusual strain is thrust upon them 
—then their character stands out. 

And William’s Superior Drop - Forgings 
embody the character of an organization 
which has devoted nearly half a century to 
making the best drop-forgings that can be 
made; dependable forgings that meet, ade- 
quately, any strain, whenever it comes. 


J. H. WILLIAMS @ CO. 


“The Drop-Forging People” 


W estern Office and Warehouse General Offices: 
28 S. Clinton Street 28 Richards Street 
Chicago, Illinois Brooklyn, New York 












































This boc ‘‘Homes for Workmen,"’ is Practically all of the representative 
the most comprehensive and complete work industrial housing developments under- 
on Industrial Housing ever published. It taken in America up to January, 1919, are 
contains more than forty informative articles described and discussed, some by private 
by recognized authorities, dealing with builders and some by government repre- 
ery problem involved in housing develop- sentatives. 
mente including the choice of sites, land **Homes for Workmen"”’ is a volume of 
purchases, methods of financing, plot plans, 250 pages, 9'5x12'4 inches in size, hand- 
architectural, types, terms of sale or lease, somely bound in boards, profusely illustrated 
community regulation, mainterance, rela and beautifully printed on heavy plate paper. 
ions of landlord end tenant, industrial de- A limited number of copies will be sent on 
velopments as investments, etc., etc order, postpaid, for $1 a copy. 
To be certain of obtaining your copy, 
order now, mentioning this magazine 
, ia) 
) PINE ASSOCIATION 


— arises from the earth. 


NEW ORLEANS, LOUISIANA 
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THe TRANSCONTINENTAL AIR RACE 
(Continued from page +}+.) 

The majority of the fatalities occurred in landings 
The De Haviland is a splendid verformer in the air but 
its great weight end high landing speed appear to make 
it a treacherous machine near the srounde General 
Mitchell, ~estifying before the House Committee, de- 
clared it was "a ship the Army did not want;" and in 
addition to criticizing its landing qualities, he ob- 
jected to the position of the pilot between the gas 
tank and the motore He states, moreover, that later 
American machines have been developed that surpass the 
De Haviland both in speed and in safetye 

The great lesson of the race is the necessity of pro- 
viding the principal air routes of the United States 
with frequent and suitable landing places. These must 
be clearly marked so that they will be recognizable 
from the aire They should be not over 2 miles apart, 
and marked by a white circle not less than 30 feet in 
diametere The fields do not need mich extensive prep- 
aratione All that is necessary is that they be free 
from rocks, boulders and other irregularities; cleared 
of fences; and without telegraph wirese Each field sh- 
should be not less than 1500 feet in width, with its 
longer axis parallel with the direction of the prevai- 
ling windse 

A STRANGE TRICK EXPLATNED 


A very perplexing trick, of eastern origin, makes a 
plant in full flower develop from a seed in a few min- 
utes. If properly carried out the trick is very strik- 
ing, for it can be performed in the full view of the 
spectators without any elaborate apparatus. What the 
onlookers see is on the following lines: 

The seed is inserted in the middle of a pot of soil. 
Then the soil is watered and almost at once the plant 
That it is a real plant is ev- 
ident when pieces of it are picked and handed around 
to the audience. 

The explanation is simple enough and it is needful 
only to make a few preparations in advarcee In the 
first place a good-sized plower-pot is needed. As 
well, too, secure a jar that will fit inside the pot 
and, when in position, sink a few inches below the 
rim. Get a round piece of cork such as will just fit 
into the jar. It should, however, be able to move up 
and down freelye Then into the center of the cork 
push a stem of any plant bearing flowers and leaves. 
This shoulc be rather short so that when the cork is 
in the jar the highest part of the plant is below the 
top of the vessel. 

The jar may now be placed in the pot, and the cork 
with the flowering stem let down into the jar. Next 
cut a rounded piece of paper slightly smaller than 
the top of the pote This should look as mich like 
the soil as ppssible. In the center of this piece 
cut several slits crossing one another. 

Fill soil all eround in between the jar and the pote 
Place the piece of paper right over thetop of the jar 
and adda layer of soil so that the whole thing is en- 
tirely covered. 

To perform the trick a jug of water is needed. Push 
the seed down into the soil, then apply the water, be- 
ing careful to pour it into the little trap door. 
Naturally the water goes down into the jar; and as the 
vessel fills the cork floats upward, bringing the flo- 
wering stem with it of course, After a little pause 
the whole thing comes with a jerk through the opening 
in the paper; ami if this is the color of the soil 
the little flap will sink back at once and the decep- 
tion will not be noticed. This forms a startling 


trick indeed. —~ §, Leonard Bastine 
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JAMES CADY EWELL 


POWER-CONTROLLED POWER 


—lives in every shaft, bolt and gearof ing energy of many Roman Stalli- 
Clark Axles. Their masterful sta- | ons dynamic in the modern engine. 
mina laughs at road shocks and the 





brutal side thrusts of sharp corners A disc for resiliency and steel for 
P ‘strength make Clark Steel Wheels 


Clark Axles are built to handle ideal for motor trucks—for solid 
without flinching the terrific driv- | or pneumatic tires. 


WRITE FOR SPECIAL BOOKLETS ON 
CLARK AXLES AND CLARK WHEELS, 


CLARK EQUIPMENT COMPANY 


BUCHANAN MICHIGAN 
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Service—then sales 


OW to defeat friction—this is the story carried to industry the country over by 
S K F representatives. | 


These men are, first of all, Bearing Engineers—salesmen only as they serve. 


It is not too much to say that this man-to-man contact, backed by the fund of knowl- 
edge constantly available in the S K F Research Laboratories, will be an invaluable aid 
to the manufacturer in the correction of his technical difficulties. 


And only on this basis is S K F Industries willing to undertake the examination of a 
bearing problem—not looking merely to the sale of a specific product, but on a far 
broader policy of rendering an honest, impartial service. 


Manufacturers are invited to avail themselves of 
this service at any time 


SKF INDUSTRIES, INCORPORATED 
Sales, Service and Research Division 


165 Broadway New York City 
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